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710910-1919210 
442-740 

4=siAi §ss #e□^so^H^M i49§ loom 

KR 
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0 @! 
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^^^1-Ji;^> ^^iwlB<^l CRC ^91 ^, ^}^3. ^5^^ 

7]d\]A-] A^^^^ n>^a Aj^is ^>:^;^J^ ^*5tl:i=f. ^>:^^J<^1 ^1^^^ ^j^HjH^ CRC^] 

^J^^^V'^ ^a-a:*}*^ ^>^H» ^^iTl^cf. ^}^3.7\ ^]7]^ ^^^tilH^I- CRCtilB 

■i-^ CRC» ^A>^-^s.>H ^^^<^lAi ^^d\] A>-g-^ p>ia. Al€:i» 'y: ^ ^i^. 

S. 4 

^ji7^2|.>-«.^T:^^ CRC, PAPR, FFT, IFFT 
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1^030002450 #^ 2003/12/16 

{APPARATUS AND METHOD FOR PAPR REDUCTION IN OFDM SYSTEM} 



£ 1^ ^2fl^ -a^^ all^(SLM)«:>fl ^^^^ ^ ^^^^ wKPAPR) ^ 

M^^^^^^^iOFm) Al^E^o^ ^Ai7l £^1^ 

H 2^ £ 1^ ^^7] ^^oil £Altb 

£ 3^ ^ ^^ol 2j-g-5)^ CRC ^J^^^loflA-l CRC tilH* ^3^^*>^ i4e]-\£ 
H 4^ ^ ^^^1 ^-8-5]^ PAPR ^^1- -91 OFDM ^l^i^^s^ ^^^s. s.^]^ 

£ 5^ £ 4^1 =|-Ai7l ^^^] T^S* £.^ltb 

£ 6^ ^ ^^ol PAPR ^tl: OFDM ^^7] S-^ltb 

£ 7^ :£ 631 ^Ai7l ^S<^1 n^-^ ^^7] ^Sl- £Alt!: 

£. 8^ ^ ^^<5l ^-g-S)^ PAPR ^il- ^tb OFDM ^]^^^ I£ nf^ ^^7] £ 
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105d030002450 ^^ ^^>: 2003/12/16 

^^1 ^^^<^l^i wlHl- ^A>^o.sA-l ^1-71 rfl ^cfl^^ til 

<10> 5fl^S AlJ:^ ^^*>^ =^-^1715]- 4^A]7] A>olofl ^7fl*>^ 

cfoj^ ^^fl##<^l 21*1] cf^^S :?]:^^ >^i-7l T:l-f^^^7> ^^flsV^ ^^^^ 

ol ^rfl^loi^-iVsl- :^^^7]S. s-A^^ fl-:^^^l^ ^ ^cf. ^^V, ^ cfl x] <?! ^aVj^. 

t^l- ^J:^ ^^^7l7V :a ;g-foil^ <^^^ A]^ A>oloil ^>^^ol ^>^5^>;^1 ^ . ^11^^ 

^ c^c^g] ^^^^ ^^^^^ ^eHoIt^c frequency nonselective fading)-2.S. ^^l^cf. n 

eii4 ^cfl^^ A>^s>^ Jl^ ^^sl ;g4-<=Hl^ -^1-71 ^^^71 71- ^>7l 2|cfl ^l^^^V^ 

1=1- ^1-71 <^#^ Al-oloil ^A^ol ^A^^Vc^l, ^Ai^ ^^i^ inter symbol 

interference)^ ^Tfl ^cf. St!: ^-f ^7l ^^^^ 

5)1 olT^( frequency selective fading)^S. ^<H^H, ^-Slol^HCcaherent) ^2: "J-^^^ A>-g- 

^^.wj-XjoiiA-l^ Ajig:^ ^A^^ ^171^1-71 ^«11 ^2l-7KEqualizer)7> 
-a-^€i=1-. SEtb, ^7l t:-11o1e^ ^^^j£7l. ^7>^oil rcl-el- ^^-71 ^V^4<^1 Si^^^] ^7> 

^Hl sl^c-11 oloil rcl-e}- ^Sl-71^ ^^1 ^7l-^i:l-. o]9\. ^o] ^7] ^^«cj- 

^ofl^i ^^11- *M^l-7l ^9}^S. ^Jil^5}-^^^cl-^(0rthogonal Frequency 

Division Multiplexing: <^]^} OFDMol^V ^H^b^S^i^. ^7l OFDM ^1^^^ 

01 2} -57 :aHV^2l-# t-flolE-ll- ^^S. ^7] no]x^ ^11 ^01 
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^ ^n^d^ ^^<^]^i^ wl^^^ ^11^^ e^l-Sl-^cf. tc}-el-Ai cv^^ ^^7]S. 

^d^^ ^1<^1^ ^11^^ ^711 M.^^ ^ 9X^. 

7] nf^^S-S ^tb ^11^^ «^^l^l-7l ^J:^^(Guard Interval)* -y-S^^i^. 

«fl -a-7l ^s.^^^ ^ol^ ^-^^11^2^ A>ol ^cfl;^lcl^>a:^cf ^<Ho> *]-cf. ^V7l OFDM^ 
jl^ ^2l<^l ^^(Fast Fourier Transform: o]^> pFTeb tb^.)^ ^ ^el<^l ^:&( Inverse 

Fast Fourier Transform: o]t} iFFTe^- tb^f)* Al-g.^o.s.A-^ ^7] ^jJE^^* -^-^1 

<12> >^V7l OFDM ^1^^^^ o]S>\- ^o] ^^7] ^^^5S\-^^ ^V7l ^IJH^jol -^-^1 £] ^ ^^<^1^ 7} 

^^t\-, nV^]: >y-7l >a-7l 21-2151^ ^-f^l^ ^fl^^ ^^5^1=f. 

^7l ^tiV^3il-:^^ ^il^Jol <^ti].^o.s. 7M M-¥<^1 1: ^ Sic^-. 

^ ^^S. ^7]7} 01^.0^^];^] oyo. ;g o.^^ ^^y] 7^-^ ^7] QFDM ^1^^^^^ 

«^^* ^l^lTfl ^C^-. ^ ^11^2^ S-A^O] OFDM >a^^7l ifloflA^ ^^>^ 

5llol^(time selective fading)^S. o] ^7] <?ltb ^fl^^ ^^Stb 

cf. n>;^m-o.^ ^^^sl-o;) ^7> f^7>^<^1 nfel- ^2:^ ^Jl^ ^tb ^ el (central 

limit theorem) «H1 2]^l-o^ 7}~^X\o}. ^^^^s. i^-BfW. ic}-e1->H 3| 
tfl^^o^ tilCPeak to Average Power Ratio :<']^} FAPRolsl- tb4.)<^l °11-t- €■ 7>^l7fl ^ 

1=^-. ^-el-^i. -^^ *^tb ^^^^* ^-e.^V7l ^V-g-sl^ ^^7l^ tiiAi 

^ <?1SI1 ^4^5}- ^^^^^ ^zl-tb ^^3^1^. 

<i3> ^7] OFDM Al>^t^^ ^^-i-* n^^}7] <^&| 7>:^1 «J-<y:l-ol ;^ll«y:£lJl 9X^^ , SEtb 

9X^. °fl^ (Selected Mapping: o]^. SLUo]^ tb^-.)^ ^7] PAPR* 
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^^^l^lfe "^^^l ^ *>i4<^14. SLM IJ-^^ wlH* it^*>^ N 7fl2l >^ 

s. ^^^91 ^^i^ wlHl^ ^J^^^l-i^, -^7] ^J^^^ tilH<i ^-^l^i 7V^ -^1-71 PAPR* 

^7] HlH^# ^4^*>fe ^^7] N 7fls] tilH^^ ^c>l 

71- T^V^a. A]^^!- tilB.ofl ^^i-o^ SLM ^4^1-^ 

7l ^tl: ^S.^7} ^^S\x^. ^7] ^^7loflA-l X2}^B. ^m^» ^7l ^^7lo11 <&3l^7l 

<i4> £ itflxl 5.2^ ^7l SLM ^^^^] ^7] PAPR-ir ^^^1^1^ IJ-"?]:* ^l<?l:*>:ii ^ 

/^^71S1 £Al*V :£^olr}.. ol§> >a-7l IE 1* ^^^S. ^7] SLM ^Itb ^^7] 

^ -i^^^l-. ^-S- tilH^ <^1^ ^^71(100)^ ^^^c^. 

7] ^^71(100)^ -^xs)-^>^ ^oM -^^^ 4]^!:* ^^^'=\■. ^7] 

^^n- ^^1-^ ^2:^(110)5- s^^^i^. ^2:^(110)^ 'a^^^ ^jisi- 'a^i:* ^ 

Dfl^ ^'g ^^^^t}^ #^t!:cf. ^7l ^^-f (110)2] o.^^ QPSK, 8PSR, 

16QAM. 64QAM ^o] ^^flt!:^-. -^"71 ^^^*V^ «1H z]-z|-o] ^2:«j-<^#oll cfl-g- 

§>o^ ^Slslol oj^cf. ^71 QPSK 2tilHS. ^^^^l^, ^7l 8PSK^ 3^1 HS. 

^^^^cf. J£t!r 16QAM ^2: 4alHS. ^^^Slci, 64QAM ^S«o^^^ 6wlHS t^^^€i=1-. ^ 

7] ^S^(110)S.-f-E^ ^2: ^^i^ 7B21 AlJ:^ 4^>^Cf. >^l-7l 1*^1^^^ ^7] 

^2:^(110)21 ^^o] N 71)21 #^ >a^S ^^>S)JL Slcf. n>>ia 7] ( 120)^ 

01 T2}^3, Al^^(Ml xfl^l Mn)» ^'5+71 ( 130 )<^1^ ^7l ^^^^4 ^^1 ^}^^3. ^| 

^^7l(120)^^Bl P>ia. Al^>i(Ml)7> -^7l ^>^7l(132)<^l^ ^7l ^Sl 
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u2f ^1-71 D>^H ^5^^7l(120)^-f ^\^3. ^1€^(M2)7]- ^y^^cV. ^^7] ^^7] 

(134)<^1^ -^0^71 ^2: ^^o^- ^7] v\^3. -^5-^^71(120)5.-^-^1 ^5^^^ v\^3. Al^>i(M3)7> 

^'a:7l(136)«^l^ ^2: ^7] Ti}^3. ^S^^7]a20)S.^B\ ^^^^^ ^}^^3. 

<15> ^1-71 ^>a:7ll-(130 ifl^ll36)S ^1^^ ^7l M"^^ H^a. 

^«Stb^. ^7l ^>a:7l(130)<^l €S IFFI-?-(140) 

^7] ^^71(132)011 S1«11 ^AV^ IFFT-^(142)S "U^^^. ^ 

7] ^^V7l(134)ofl ^^11 IFFT-^(144)S. ^^sl^L, ^^7l ^^7l (136)^<Hl ^ 

n IFFI^(146)S. <y^^T:l-. ^7l IFFI^1-(140 146)3. ^^1 

^2: ^^-i-^ IFFlol ^«S€t=^-. ^^-71 IFFI71- ^^Slol^ ^>7l 
PAPR y^]^ ^ ^^1-^(150)5. SJ^^cf. ^7] PAPR ^ ^^-^(150)^ ^7] 

^ 4]^-!-^ PAPR^ Tll^^l-^ ^^7] 711^^ N 711^ PAPR # 7>^J- PAPR* ^7l 

^'i* ^^*H ^^7ls. ^^ti-Ff. ol ^-f , ^7] >«d^€ ^J^'Hl ^-§-^^ 

^7l P>>xS Al^^cil ^^^^ ^11^* ^7l ^<507lS. ^^^CV. 

<16> £ 2^ SLM «J-'^* ^>-§-^l-fe ^^7H1 rrl-^ Aj-y] ^Aiyl^l S^l^l-ji ^cf. 

^71 ^^7lS.-^Bl :^^^o] ^X]^ FFT^(200)S. SJ^^cf. ^71 FFT^(200)S 

'a^^ ^J'i^ ^7l FFT 3).;^* ^^tb. ^, ^^'5+71(220)3. ^a^^cf. ^7] ^^7] 

S.^^] ^^11^* ^7l 4]^<^1 ^-§-51^ ^1-71 n>>iH Al^^ofl 

^tb ^^^^ ^H7i(2io)s ^7l ;^H7i(2io)fe ^7i «^l-g-^l-<^ ^7l 

:£ -a^^ ^>^3 ^m^* ^^71 ^^-^71(220)3. <a^^t:l-. '^"71 iE 2oflA-l^ 

^oM <d^€ i^V^a. Al^>,4 NiS. i^lslol o;[cl.. ^V7l ^^^V7l(210)^ S^^^ -^M ^2: ^ 
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^3]. ^7] T2}^3^ Al^^l- 0l-§-^>0^ ^7] S. 1^ ^}d^3. ^S^^7l(120)S.^Bl T^>ia* 

:^]7]n^ ^^^>^ 4]^^ 42:^(230)5. ^7] 4^-^(230) 

^ ^1-71 H 1^ ^^-¥-(110)51 >^7l nfl:sg A^^^VHl- 7}^]JL SX^"^ , ^7] 

£<H1 ^*fl -^7] ^^-y:^ 43^^ ^1^ ^^S. ^^^x:f. ^, ^7] 42: >^7l 
d\] cq^]] ;i;^^^T:f. ^7] H 1^ ^2: QPSK^ ^7] 4S ^7] QPSK 

^>-§-^>i^. -^71 «J-^ol 8PSK<y ^-^ ^7] 4S 8PSK «c3-<5^^ >^>-S-tbT^. ^7] 

1}-^<^1 .Slffl ol^ Al^^ ^)|^ 4J:7l(240)S- <a^5l<^ ^7l o]^ >^l^oi] tfl^ ^ 

^5^- 32}-^^* ^7l 5fl^ 4^71(240)^ 4^21- 511^ ^^^7]^ 

«j-^6fl o^«fl ^^^rf. ^7lii)- ^7] ^^7]^ ^7] ^^7l«HlAi 

<17> >a-7l SLM nJ-^^ -^^^^^ N 71151 ^igl-S-^Bl Tll^V^ PAPRol 7V^ ^ 

o. ^^^>c^ ^^f-o.^^ PAPR^ Jl4^-^^ «^ ^ ^^-^1- 

7l ^^9^ 7ll^7> 5H^^4 PAPR S.s[7} c-l^ ?1xl^ ^^ol o;ir^. ^7] S. 1, 

S. 2o\] ^i-^tb w]-^ SLM ^o'-^^ N 71151 ^li-iroll A>-g-^ P>>,a ^l^^^ofl 

i^fltl: ^fl^^ -i-^B -^7>^^:e.s. ^^*il<^> <^1^ ^7i-^^^o]i cfltb ^s^i ^ 

^^711- ^Wl*>olo> §>ss. Al^^e^o^ 4^S.i4 til-g-o] #7Ve>^ ^^1^^ <^>7mc1-. Htb ^ 

71 ^^7H1A^ >a-7l ^7>^:ai- ^^§1 ^-f l:7l-^^VS-S.. 
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<20> ^7ltl: ^ ol^7l ^>0 7lS ^iflJi;^!- ^^wlB^ ^1-71 

Cflt!- CRC ^S^^*>C^ 71]^ 7>^V7lS. ^1-7] 7li^ 7>^7l^ P>>iS ^S^^ 

7lS.^E^ ^^^^ 4^ 7fls1 TJ>>iH Al^^il- <a^o.s «Vo> Z^-Z^-ofl cfl«fl aflEl-^^ 71-^: 

^ ^sS^^S-^i pl-^f^^atl:!^. ^7l wflE}^ 7l-^ol =^«S5]o1;^ ^liwlHsq- CRC alH^ -^S^ 
^2: nelJl IFFI sf^^o] ^^55]^^ ^. PAPR 7}^Jr PAPR 

tk^ pV^^j^ ^:e.tiiHi2l- CRC til HI- ^^7]s. ^7] ^^7HlAi^ 

CRC WlHofl ^7l ^^7]S>\- ^<U^ ^2:1- P>>,H a;^A^7]S.^B\ AJA^^ in>ai 

3. ol-g-^V'^ i^l-^Hl- ^iTl^cf. ^^7] p>ia7l- ;^171^ 4^ ^^^HlHi^- CRC til 

CRC» ^A}^o.s.Ai >S-7l =S^^7H1A1 A>-g-^ P>>ia >«1€^1- ^^tl:^. <^1^ 

* ^1-71 =^>a7m ^SS^ ^7} <='l-§-*l-^l ^71 ^^7H1A^ A>-g-^ 

<2i> ^ ^vt^o:) ^2^^ oi^7l ^sfl ^^7ls. ^iflJL;^!- ^Vfe ^jtitiiHsq- ^7l ^ 

:atils.<^l cfltt CRC tilB* ^S^j^H -f-^sl- ^^tb ¥1 4^ 71151 ^>a:7l 

S il^^. 4^ 711^ ^^>7l^ B>^i3 ^3^^7lS.^El AJA^^ ^^2^<y 4^ 711^ nV>i3 
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^<^> 4^<=>fl ^^^^^ Pf^^Jtbcf. ^7] 

HlH^q- CRC tilH^ IFFI =7^^s]cH^ :f , PAPR ;^1a].o1 o^^fl 7}^ ^-Br PAPR ^-i- 

Al^^l- ol-g-^>o^ o>ia.# ^]7]^^. ^7] ^}^3.7} :^]7]^ 7^^ ^^:a.tilH5l- CRC wlH 

<22> ^V7l?!: ^ ^^^^ <^1^7l ^^fl CRCWlH* ^>:iia. 

A5^^7is^Ei ^3^^^ <a5io^ nv^bia. Ai^^^i- oi-g.^>c^ P>^ial- ;^l7lt!- ^ CRC wihi- 

71 'a^l^ P>:fia A]^^^ UflEl-^ 7>^^ ^sStb CRC WlHl- ^Cf. 

CRC alH^q- ^7l CRC a] Jaf-AS-A^ >^V7l ^>a7lollAi A>-g-^ p>^3 a]^ 

<23> o]^]. ^ ^v^o] w>^a]t!: ^A] c^l^ ^-^tb 3^1^21 ^^Sf "t^l ^^^1^1 ^^^^1:1=1-. -Stb 
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7]93r 7}^7]^ ^g^sl^ t-flolEil:* 7VA].^>cf. 

^Ji A>ol#e^ elolDiAl sjE.(Cyclic Redundancy Code ■.o]^- CRC^ <5l-§-^><^ 

4^HB 511^1 ^B] oil ^HB7> ol^ol^lDl wflBl-^ feel^(EX-OR)-^S. ^efls. 

<25> £ 3^ ^ ^^i^oil CRC ^3^^7]S^ :£Al^>ji o;tt:f. o]^]- ^7] S. 3^ 

-^S. ^7] CRC ^5 ^^71 oil CRC 3.^7} ^^^^^^ ^ El oil cfl^ "^^oV^cf. ^7] CRC ^| 

^^7l^ 47fl^ efl^lr^^Eil-ooo vflxl 306):b)- 47fls1 aflBl-al ^e]^ °l>y:7ll-(310 xfl^l 

• 316)5. ^^^51^ ^4. CRC ^g^^7]S. ^-aul:Es.o. ^o] ;=§^t!ri=l-. 

<26> = 101000110110 

<27> ^i-7i<^flA^ :a.oiji i3].5>). :y.o] >^7l CRC '«'^^7ls. i2tiissi ;^:^tilH7> <a^£|ai 

^ o^^rf. >^7l CRC ^S^^7lSl ^S^A 4^> oj^ol;^ o^x:^^ ^7] >S&^^ 

cf^J-^^ g(x) = { xr{4 }+ {x r{3 }+{x r{2 }+x+l<^]cl-. St!" ^7] ^S^^ t:l-^J-<5^^ 47:> cf 

47flsi o^^l ^^1 -i-^H^i ^^71 CRC ^5-^^715. °g^^4. 

<28> CRC '^fi'^j7l «a^«lH = 1010001101100000 

<29> >a-7l CRC ^S^^7]S. wlHM ^I^^<^1 ^S^^. ^7] CRC ^S^^7l 'a^tilH-l-^ 

alB#^E^ ^VM--^ ^7] CRC ^3^^y\S. ^1-71 CRC ^J^^7lsl 41 ell^^l^ 

Eiofl ^1-51 01 M.^^ tilH7> rl-^ 41 sfl^l^E^S- <5l-^^l-^cll ^el^ tl<5lel-Ji 
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7}^^^Jl, o]^ rf^ ^^B. z]]:^]^B\S. ^e^^ a]^^ t2Sl-Jl 7M^t^. 

7] 4=1H.B 5fl;^liBil-(300 ifl^l 306)^ 2.^ 0^1 ^7] ^-i- ^^^tb^-. 
<30> -^7] tl'^-m*^! >a-7l 4^H.H 211^1 300 )<^1^ l«i^ CRC ^S^i7] <a^alH^ 1 

3)- -^1-71 4=15.H 2ll;^l4iBK306)<Hl ^-l^slol 2i7l^ 0^1 ^7l tiflBf^ feel^ <?1^7l(310)<^l 

X] o^AV ^s^^ ^32f^oi ;^i^>^cf. ^V7l <a^V ^sj^ ^sfiJIr^ l^l^. tl^l^<>l 
^ ^7] efl>^l>iEK302)<^l^ 4=1 HS. efl^l^iBl (300)<^1 ^^i^sjc^l ^7]^ O^il- 

7] ^S-B. 511:^1 :iiBl (306)0)1 ^i^slo:! SX"^ ^7l^ O^l >a-7l <a^7l (312)<^1 <^ 

4=1 5.B efl^lr^iBK302)<^l ^"I^^^H Si^fl ^7151: O^l- ^7] 4^HH 5ll^liBl(306)«^l ^i^s)^ 9X 
^ ^7l^ 0^1 >a-7l tiflBl-^ fee)^ 91^71 (314) <^1>H "S-a: n^^^ 0<^1 ^7l 

tlAl^o] y^ji^^^ ^7] 2^1^1iBl(306)«^m -^7] 4=|HH 2^1 ^^l^B-K 304)^11 ^ 

^7]^ 04 4=1 efl^1r^iHK306)<^l ^7]^ 0^1 ^J-7l BflE^-^ feel^ "?! 

-tl-7l(316)oll>H O*^! :^-1^J-^i=1-. w>5!l- ^^1 ^7] tl^m«^l ^^l-s]^ 

efl^l>iBl-i-(300 ^^1 306)<Hm 44 1.0,0, 0^1 ^^l^^^l-. 
<3i> ^1-71 t2Al:^ol ^>7l 4=1 efl4iBK300)<^l^ 2«i>5^ CRC ^S^^7] '^^^]B9l 0 

4 ^^7] tlAm<^l ^^7l 4^^H ellxliBK306)<^l ^i^sl'H SJ: 0^1 >^7l 
^7](i310M^^ <?!^ ^^^<^1 ^-l^^cf. >^7l O0I4. >^7l t2A] 

:^Vol ^V7] 4^iH efl4^B-l(302)<^lfe -^M tl^l^Hl ^7] 415.H efl^^B] (300)<^1 

^^s\o] oiDi ^ 121- ^V7l tlAl:<io11 4^HH s)l^liBl(306)°ll ^■I^J-Sj'H ^ Oo] >a-7l 

tiM^ <?i^7l(312)<^M-l ^^iJ: 0^1 ^i^^i^. -^71 12-^1 :?]:<5l ^^^^d ^ 

7] 4=1 Bfl4^BU304)«Hl^ ^7l tl^l^<^l ^7l 4=1 efl^l^BK302)<^l 7.^^^^^ ^ 0 
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4 tl^l^<^l ^7] efl^l^B] (306)011 ^]^^^'=>] iJt Qo] -^-^l wflBf^ fee^^ <a 

^7l(314)<>]lAi <aAV ^sj^ ^jq.^ 0<^1 ^1-71 12^1^0] ;^j2l-£l^ ^7] efl^l^^i 

B1(306)<H1^ ^71 tlAl^<^l >a-7l 4=1SH 211^1 >iBl(304)<^l ^i^^^ il: 0^1- ^7] tl^m-Hl 
-^7] 4=]HH efl^l^Ei(306)<^l ^i^J-sl<H ^ 0^1 ^7] ^'a:7l (316)<^l^i 

^^ik 0<^] i^el-^-l ^^^tb ^<=>1 12^1^0] ;^j2fs)ia ^7] 4=1 = 

H 2ll;^l>iBl-i:(300 ifl^l 306)<^1^ 0,1.0,0<^1 ^i^^cf. 

<32> tS^l^^V^l ^7l 511v^1>zeK300)<H1^ 3^^ CRC ^^^^7] ^ 

7] t2^]7j:o\] ^7] 4=1 ell;^l;iBl (306)0)1 7;\^Jr^^ SX'd. ^ Qo] ^7] ^^7] 
(310)ollAi <aA> ^54^01 :^^^^^t\. ^7] ^3^^^ 1<^14. '^•71 tS^l^o] 

^4^^ ^7l 4^HH 5ll;^liEK302)<Hl^ ^7] t2Amoll ^^-71 4^H.H ^1:^1^^! (300)^11 ^-l^^l 
<H ^ 0521- t2^1^<^l -^71 4=15.^. 2^1 ^l^Ei (306)^11 ;^-l^Slol o;[oi ^ o*^! -^71 flM 

^ fee^^ «a't]:7l(312)o11^i <?!^ 0^1 7^^^^^. ^7] tS^mo] >a-7l 

4=1 5ll;=^liEl (304)011 ^7] t2Al:?><^l >^7l 4^^H 2fl^liBK302)ofl ^^^5l<H ^ l4 

^^7] t2^1:?>oll ^^7l 41HH 2fl;^l^iBK306)ol1 ^^H^^^ SZ'Sl ^ 0^1 -^7] wflE}^ fe&i^ S^^>7l 
(314)oll^i 1<^1 ^i^^^^. t3Al^oi ;|a2l-Hl^ ^1-71 41HH ell^l^i^Bl 

(306)011 ^ ^3-71 t2^m'^l ^7l 41 5^1^1i^Bl(304)ofl >^^^51<>1 O^l- ^7l 12^1^611 

^>7l 4=|HH efl^l^iEi (306)011 ^-l^slc^l oj^x^ ^ 0<^1 ^7] ^b^^ ^el^ 04^1-71 (316)011 a-^ 
^^if^ 0^1 i^sl-^i ^^^^ «1-^ ^'='1 tS^m^l ^4^^ 41 

511^1 ^Te^I- (300 xfl^l 306)<H1^ 1,0,1.001 /^l^^cf. a 1^ ^7l CRC '«>^^7H1 slSfl >^7l 
CRC ^5^^7l <a^wlB#ol o^^s\o] ^7] 4=1HB 5ll^liiE-l-i:(300 i-fl^l 306)oll ^"l^il^ ^1-^ 
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Al 71- 


61 ad ui ^ 










1 1 


1 


1 


0 


0 


0 


tz 


0 


0 


1 


0 


0 


t3 


1 


1 


0 


1 


0 


t4 


0 


0 


1 


0 


1 


t5 


0 


1 


1 


0 


1 


to 


u 


1 


0 


0 


1 


t7 


1 


0 


0 


1 


1 


to 


1 


u 


1 
i 


1 
i 


u 


t9 


0 


0 


0 


1 


1 


tio 


1 


0 


1 


1 


0 


til 


1 


1 


0 


1 


1 


tl2 


0 


1 


0 


1 


0 


tl3 


0 


0 


1 


0 


1 


tl4 


0 


1 


1 


0 


1 


tl5 


0 


1 


0 


0 


1 


tl6 


0 


1 


0 


1 


1 


tl7 




1 


0 


1 


0 


tl8 




0 


1 


0 


1 


tl9 




1 


1 


0 


1 



<34> ^V7l ^ l<HlAi ^ojji oj^^ H>sq. ^o] >^i-7l CRC ^S^^7l^ ^71 CRC ^S^^7l 'a^wlHlrol 
S.^ <^^^S\o] yflE]-^ ^B^^ o^^o] ^^^o.^ ^ efl^l^Bi(300 i^^l 

306)«^1^ zl-z]- 1,1.0.1<=>1 ^i^^t^. 

<35> ^] 1 d\] 

<36> i 4^ ^ 1 -M^l '^l^^Hl tr^-^ ^1-71 OFDM ^^7]^ ^2:1- S^ltl: Jt^^^lc}. 

o]^ ^SS^^ >a-7l CRC ^3^^71(400)5. -^71 ^7] S. 3^]^^ ^]9y^ w>5q- 

^o] "1 0100011011 0"S. 7>^^t}:^-. -^7] CRC '^3''^7l (400)^ ^7] ^:a.wiH-i- 

^ ^oM £ 3<Hl^i ^3^dtb ^1-71 CRC w]H<y "1 1 0 I"* ^1-71 ^tiwlH ^<^1 ^91^. 
<37> + CRC«1H = 1010001101101101 



48-15 



105D030002450 #^ "^^1-: 2003/12/16 

<38> ^7] CRC ^5^^7l(400)<^l 3]n CRC tilH* ^91 ^.aalB-i:^ ^T^7fl^ -^-^V^^ ^ 
^7l-i-(Ml tfl^l Mn)^ P>^a ^5-^^71(310)^ ^7] ^^7fl2l ^J-7l n>iaL 

<39> Ml = 1001001101110001 

<40> M2 = 0101100010100111 

<4i> M3 =1011000101001011 

<42> Mn = 0101101001011101 

<43> >a-7l CRC ^5^^7l(400)S-^Ei^ #^ WlH^f ^V7l D>ia. ^S^^ 7] (410)S.^Bl ^^l"^ 

a Al€i(Ml)^ >^7l 7>'y:7l (420)5. <a^5lti^, ^7] CRC ^5^^7l(400)S.-^Bl^ #^ ^]^$^ ^ 
7] p>>ia ^S>^^7l(410)S^B^ T^V^H Al^>,(M2)^ >a-7l 7>>a:7l (422)3. ^^^cf. 

^7] CRC '^5^^7l(400)S^E^^ %:^ tilH^ ^7] d>^H ^J^^ 7] (410)S-^Ei ^S^^^ ^1^3. ^] 
€i(M3)^ ^>7l 7>^7l(424)S. S^^Slti^, ^j-7l CRC 7] (400)S.-^E^ ^ hIbs]- ^7] p> 

^3 ^S^j7l(410)S.-^Bi >a-7l i^'ViH ^l€:ii(Mn)^ ^7] 7>>a:7U426)S. ^7] 

4^71]^ 7}^7]^m ^fl^i Mn)^ -^71 CRC %^ tiiH^q- ^7i <a^^ ^i^a. 

^S]^ n'^S^^. ^oM 4n^7ll^ 7>^V7l#(Ml i^^l Mn)<^l BflBfa^ ^^^^ 

^ <gAV^ ^^tb 1=1-^^ 

<44> 7>'a:7l(420) = 0011000000011100 

<45> 7V'^7l(422) = 1111101111001010 

<46> 71-^71(424) = 0001001000100110 
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7>^7l(426) = 1111100100110000 

^7] 7}^7]^m Un)o]]^ tiflEf^ feS^^ o^AVo] ^^^^-H^ «1B^1-^ ^11^ ^S. 

7ll-(430 ifl^l 436)5. ^^7l ^^7l#(430 tfl^^l 436)^ 

^^V'^ ^^S)- ^7l ^11^ ^S7l-i-(430 436)ollAi Al-g-£)fe 

#<^1^ <^ei 7>^1 o;<^ ^ «^7lAi^ <^ oflS ^7] -^s^o] 1/20I o.^ 7>;gt}-cf. ^ 

7] 1/2 ^S^ofl ^«fl ^7] ^fl^ -^s:7ll-(430 vfl^l 436)^ 32^1 ^S.^ 

^11^ ■¥-:£7l«-(430 ^fl^l 436)S.^Bi ^7l ^3151- >aia^^ z^z^- cfl-g-S]^ 

-1.(440 xfl^l 446)S. ^7] ^2:^^(440 vfl^] 446)^ ^^^^ ^^-1:^ 

cfl^ A^-^i-j£oil 1^11^ 2^>^ #^ ^oM ^^^^ ^Si^^^^S.^ QPSK. 8PSK, 16QAM, 

64QAM ^o] ^^^v]., ^7] ^^^*>^ tilH ^7] zl-z^-S^ ^S^J-^l-ofl cfl-§-*M ^ 

^^'^ ^t^. ^^7l QPSK 2HlH^ n^^^^T^, ^7] 8PSK^ 3^1 T^^^€i=f. 

16QAM ^2: aj-^^ 4tilHS. ^^^5]°^, 64QAM 6^]B.S. ^^^^t^. ^>7l QPSK 

Aioil o^sfl ^7] 32tilH5l -^ssl- alB^ 16711 Si ^^S. M-^o^^ ^ 

4^^^ ^^ttcl-. ^7l 34^01 ^s^^ ^^il-^ ^q-zl- ifl-g-sl^ IFFI^l- 

(450 456)^ •^^^^4. ^7l IFFT^S. 'ii^^ ^^-l-^ IFFTol ^ 

7] IFFI7> ^^£|<M^ 43 ^-i-^ PAPR ^ ^]mL Ai^%(450)S SJ^^^-. 

^7l PAPR :^]^^ ^7l :^]^^ PAPR^ «1iil ^^^^7} §>u|-^ ^^IS. ^^^s|ol oj^o. 

M- ^o^7l ^J-^1^ 27BS1 ^J-^lS ^^i^ ^ 9X^^ ^>^^>^-. ^7] PAPR TljAV ^ tilJE Ali««. . 

(450)^ ^7l <a^^ -^J:^ 43 ^-l-^ PAPR^ ^I4>*>t^ ^7l :^]^^ N 7l|^ PAPR ^ 7>^ 
PAPR^ 43^# 4i^*M ^4l7ls. ^^tb^. <:^11- Ir^H >a-7l ^}d^3. ^S^^7] 
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(410)<^1 o>^a. Al€^(Ml)oll ^7] PAPR7> 7}^ SJt^ ^ 

fexzfjl /V^^sV^a, -^^71 IFFI(450)<^lAi Ai^o] ^7] ^A]7i^ ^^^cf. 

<49> £ 5^ ^ ^^^1 ^-§-Slfe ^1-71 S. 4S] ^^7lofl 4^ ^^7]^- ^2:1- HA] S-^^^^l 

^. o]^. ^7] S. 51- ^^-^^ ^7] OFDM ^1^1^^ SI ^Ai7l '^^o}^^. ^7] £. 4 

^ ^'il7lS.^E-1 A]^^ FFT-^(500)S- ^>7l FFT^(500)S. 

^^fe ^7] FFT 3}-:^^ ^^tt ^, 4^^(510)3- ^^^^t^. ^7] ^2:^(510)^ ^7] £ 4^1 
^^^(440 ^7] 446)^ ^7l 1^11^ ^^tb ^fl^ ^^^a-S-l: 7>^lJl 9X 

^7] Bl]:^ ^^^^^] S^^fl ^7] <^^^V^ o]^ ^^^tf. ^, ^>7l 

^2: ^ol-7l ^2: ^^^^1=^-. ^7] S. 4^ ^2: ^^^o] QPSK^ ^^-71 ^ 

S >a-7l QPSK IJ-^^ ^>-§-*H. ^7] ^2: sPSK-d ^-f ^>7l 4^ «<^-^S. ^^71 

8PSK IJ-^* ^l-§-tti=1-. 3^^^ ^«S*>^ ^7l Ai:^^ 32tilH^ 2^5- 

T^^^^cf. ^1-71 4s 2^ Al^^ ^11^ 4:^71(520)^ ^tJ^^cf. ^^7l ^fl^ 

4S7l(520)S. ^71 o]^ Ai^^ 4J:^ 52)-^^ ^^7] ^11^ 4:£7l (520)^1 4 

ssl- ^71 -fsS|-7l(430 
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436)S] ^^^o\] S]^ ^^^^cf. ^^7] ^s.7]i53Q)S.^B\ ^Jl^il^fe ^^7H 

S. ^^}s\o] 7l-^V7ll-(540 ifl^l 546)^ ^^^4. ^J-^l ^\^3. ^5 7] (530)S.^E^ ^J^^^ 

^^7l1S] P>ia. Z]-Z^- cfl-i-Sl^ ^7] 7}^7]^i5A0 ifl^l 546)3. ^7] 

^>07l2l ^fi^^7l(540)^ ^7] ^^7]S] P>>i3 ^3^^71(410)21- ■g-'^tl: ^^S. ol^o^;?! 

olcf. ^>7l ^7] xi}^3, ^3^^7l(530)S-^Ei ^3^^^ ^}^3. ^1€^(M1)^ ^7l 

7>^7] (540)^^3. '^^^S\J1, ^7] ^S-^S.^ ^7] p>>iaL ^3'^^7K530)S^Bl ^^^^^ ^7] P>>i 
3. ^l€i(M2)^ ^7l 7}^7]i542)^S. ^7l ^JlAlj^sq- ^1-7] n>^3. ^S^^7l 

(530)S.-^Bl ^g^^^ ^7] D>^3. Al^i(M3)^ ^>7l 7>AV7l (544) ^V7l 4^^^ 

9]- ^7] ^}d±3. ^S^^7l(530)S.-f-Bl ^S^^^ ^7] v\^3. ^l€^(Mn)^ ^^7] 7V>a:7l (546)-^S. 
^7] 7>^7l-i-(540 ifl^l 546)011 A-]^ ^7] SJ^^ 4^^^5!l- ^7] <y^^ nV^ia 

i-Ei^ <^^^ ^^7] 4^^^ ^7i £ 4^ ^}^3. ^3^^7i(4io)<^i 

^j^l ^>i3l- ^l7l^>^ a!l-;=goli:l-. 

<50> 7>^7U 540) = 1010001101101101 

<5i> 7>^7l(542) = 0110100010111011 

<52> 71-^71(544) = 1000000101010111 

<53> 7l->y-7l(546) = 0110101001000001 

<54> >a-7l 7><+7l-i-(540 tll^l 546)S.-?-Bl -t^^ i^lH^-i-^ CRC ^>««>7l-i-(550 tfl^l 556)«S. 
zl-z)- «a^^cl-. >^V7l CRC ^^>7l#(550 ^;^1 556)^ ^7l CRC 
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^5^^71(400)^ ^'U^ ol^<H^ Si^. CRC ^A}.7l*(550 vfl^l 555)S1 

^ CRC ^5^^71(400)5^ ^1-^'?>1- 0^ ^o]^ ^o^^i 

^. ^ CRC ^>^>7ll:(550 i^^l 556)^ ^:e.<Hl tfl*>c^ ^Sj 

^ ^^Hjos. «^1^> ^7l CRC ^A>7l(550)2l -i-3l-<^l cfl^ £ 3* <^l-§-^H 

^7l 7]-^7l(540)i| #^ ulH'i^-^ ^1"^ wlH^B] ^>u|->ifl CRC ^'^>7l 

(550)5. CRC ^A>7l(550)^ 4=lHH efl^l^E-loil ^"l^sl^H 

wlH7> cf^ 4=|SH efl^l^Bls o]:^^>^t-i] ^51^ A]^^ tiole^-ji 7>^*l-ji, o]^ cf^ 4=]^ 
H 5fl;=^liE^S. ol^^f^dl ^B^^ Al^^ t2£l-JL 7>^t]:^. ^1-71 efl^l^Eilr(300 

^fl^l 306)^ 0^ ^7] -i^tl-^. 

%7\ ^^Sl^a ^>7l 2ll^l^EK300)ol1^ 1^^ CRC ^^1-71(550) ^a^^l 

12)- 4iH:^ efl^l^EK 306)^^1 A^^A^ 31"^ ^7l^ Oo] feel^ ^^0:71 

(310)«^lAi ^^iJ:<^l ^^i^J-^tq-. >a-7l l<^m. ^7] tl>>m<^l 

^4^^ ^7l 4^5LH e11;^liBl(302)<Hl^ ^^-71 4=1 HB ell^^liEi (300)<H1 ^7l^ 
oaf 4V7I 4=1 ellxl>iE-l (306)«^l ^i^sl^l ojDi ^7i^ o<^l ^7l aflEl-al i^sl^ ^-^-71(312) 
'^flAi ^^l-iJ: o<il ^^^^1=1-. ^7l tlAl:^ol efl^l^iB] (304)<H1 

^ ell^l^Bl (302)^11 ^i^Sl<H ^7)5^ O^l- ^>7l 4^HH efl^^liE] (306)^11 A"^^ 

^7l^ 0^1 >^7l aflEl-^ i-sl^ <^^7l(314)ollA-l ^Aj. ^ji].^ 0<^1 ^-l^J-^^-. 

^1-71 tl^m^^l ^:2l-sl'g ^1-71 4=1 HB 5ll^lciE.K306)<Hl^ ^oM 41 ell:^l:iB.K 304)^1 ^i^l-sl 
Sl'a ^7m Oil- >a-7l 4=1 efl^l^E-l(306)<Hl A'^'^'^^ ^7^ 0^1 fes^ 
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^ <^^7l(316)<HlAi ^A]- ^j2].^ O^^l ^^^€1=1-. ^#tb ^<^1 ^7] tl^l^ol 

^^7] efl^1^Bl-i:(300 tfl^l 306)<H1^ 1.0,0, 0^1 ^i^^c^-. 

<57> >y-7l t2Al:?Vol ;gjz|-sl^ -^71 4^H.H e11^1iBl(300)<Hl^ 2«i^1| CRC ^>^>7l(550) 
B<?I 0^1- >a-7] ti^m"^! ^7l e11;^l:iEi(306)<^l 9X'^ ^ Qo] ^7] 

^ '?^^7l(310)ofl^i ^^^o] ^i^V^cf. ^V7l o^AV ^e^^ ^34^^ Oolt:f. 

t2Al^oi ^7] 4^^B 5^1 (302)011^ ^7l tl^1^<^l ^7] 4=1 HB. ^ll^l rfiBl (300) 

oil ^■l^^'H ^ 1^ ^71 tl^l^<^l -^7] ell ;^l^Bl (306)011 ^"l^sl'H ^ 0^1 

>^i-7l wflEl-^ ^5]^ <?i<J:7l(312)<Hl^i ^^a: ^^l-^ 0^1 y^^^^^T:^. ^>7l 12^1 ^ol ;^uil-sl 

^ ^7] ell:^l>iE-l(304)<^lfe ^7l tl^^^m^ll ^7l 4=1HB efl^l^Bl (302)«^1 ;^-1^5l<H 

04 >a-7l tlAm«Hl ^7l 4=1HH ell^liBl(306)«^l ^i^£]<H ^'fl ^ 0^1 ^^-7] wflEl-^ ^e] 
^ '^^7l(314)oll^i •S-tl: ^4?;t Ool ^i^^^. t2ARVol ^gazfilTg ^7] 

^]]^]^m306)<=>\]^ ^7] tl^m<^l ^1-71 4=1HB efl;^liE^(304)<^l ^-l^i-slc):! ^ 03^ ^1-71 tl 

^m^l ^7l 4=1SH efl;^l^iEl(306)<Hl ^■l^Sl<H ^ 0<=>] ^7] tiflBl-^ ^sl"^ 'a'a:7l(316)'Hl 

<^xi: 0^1 ^-l^^^-. ttl-sl-Ai ^^tt wV^^l- t2Al^ol ^3l-£lia^7] 

4=1HH efl^liEl-i-(300 ifl^^l 306)<^1^ 0,1, 0,0^1 

<58> t3^1:?]:ol ^3l-£|^ >a-7l 4^H.H ell^l^^i^KSOO)**!!^ 3^ ^11 CRC ^^1-71(550) *a^wlH^ 1 
^- ^7] t2^]:^<^] ^7] 4^HB 5ll:^liB^(306)<Hl ^'\^^<>\ ^ 0^1 -^71 aflH^-^ 

^71(310)^1^^ <?1^ ^^^o] <il^ ^sj^ ^311-^^ lolcf. >^7l t3Al 

:^ol 7i3!\-s\^ ^7] ^S-B: ^^]±.'e-U302)^^ ^7] t2Al:?>ofl ^7l ell^l^B-l (300)<H1 

Si'a 0^1- ^7l t2Al^oil ^7] 4=1 £fl^l>rBl(306)<^l ^i^J-B|ol ^ol ^ 0<il ^7] 
allEl-2^ ^sl^ <^^V7l(312)<HlA-l ^jj).^ Qo] z-l^^^cl-. tS^mol ;g45l^ ^ 
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7] 4=1 efl^l^Bi(304)'Hl^ ^7] t2^]tk<=^] ^7] 4=1 efl^l^Ei (302)<Hl 5^ 1 

^- -^7] t2Al^oll -a-7l efl^l^EK306)<>1] ^H>5lol ^^Sl ii: 0^1 ^7] ^b]^ ^ 

'a:7l(314)«HlA-1 o^AV ^^^et ^ui)-^ lo] ^^l^^cf. tS^mol ^ij-s)^ >a-7l 4^HH b^I^I^ 
bK306)<^1^ >a-7l t2Al^oil ^7] 4=1 Bll;^l^Bl(304)<^l ^"l^J'^'H ^ O^)- -^"71 t2Al:?>ol] 

^>7l 4=|HH 5fl^liEK306)<^l ^■1^S)<^ ^ Oo] -^1-71 tiM^ fesl^ <a^7l(316)o11^i 

^ 0<^1 ^-l^^i^. ^^tb :y-oi >^7l tS^l^ol ^4^^^ ^7] 4^H 

H efl;^l>iBi§(300 306)<^1^ l.O.l.Oo] ^"1^^1=1-. S 2^ ^7] CRC ^5^^7H1 s]^ 
CRC ^5^^7l 'a^tilH-i-<^l <y^sl<H 4^SH 5ll;<lriiE-1#(300 vfl;^] 306)<^1 ^ 
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<60> ^7] S. 2o\]^^ ^o]JL 9X^ CRC ^>^> 71(550)^ -^7] 7>^7l(540)^ 

S.^ <?^^s)ol o^AVol ^^s^ig ^^^^S. ^oM 41 efl^l^H^ 

(300 ^^1 306)«^1^ 0,0,0,001 ^-l^^i^. 

<6i> ^7]S\- sf^^-i- ^7] CRC ^A>7ll-(552 xfl^l 556)^ ^^^^S. S. 3 

<62> is. 3] 





£)|^|iE)(300) 




e||^|iEi(304) 




CRC ^Ah7|(552) 
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CRC ^^1.71(554) 
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1 



<63> ^7] CRC ^Al-7ll-(550 vfl^l 556)^ ^7] 4|HB 2ll^l^ti*(300 306)<^1 ^l^^^ 

S ^7] 7>>a:7l#(540 xfl^l 546)^1 %■^ >5d^7l (560)5. ^ 

7l ^^71(560)^ ^7l CRC ^>».>7ll:(550 vfl^l 556)S.^Bl 4^HJE. efl^l^H^ ^^-^ ^ 

^>W. ^d-71 ^A> ^7] ^^7](560)^ ^7] CRC ^ ^j-yl (550)5-^ b] 

efl^l^Ei ^l-o] a.^ ool^^ ^^71- ^#5)^1 ^9):^^ ^7] CRC ^^}7]^ 

(552 vfl^l 556)S.^Bl ^71 41 efl^lriiB] ijt-i-^ 1* i^^>Jl 9Xj9lB.S. ^^7} ^ 

^5*1-^^^ ^7] ^i»7l(560)^ ^7] CRC ^^>7l(550)^-^Bl # 

^ al:E<go. 4.Ai7ls«-El ^S^J* <^I^^>Ji, 16^1 H ^ CRC ^t!: 

nV^iq- 4^1 H# ^l^tb 12tilB7> ^7l :^:e.tilBS. ^^t!-i=f. ^7] ^^7]^ ^7] ^}d^3. 

^5^^ 7U 530)^^E-1 i^V^a ^]^^m)7} -^7] ^^71^1 v>}^3. ^S^^7l(410)S-^Bl ^S^i 
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<64> ^1 2 d\] 

<65> :£ 6^ ^ 4 2 ^^1 <^1<^1 tt)-^ ^1-71 OFDM ^^7]2] ^2:1- S^lt!: i^oltq-. o] 

o]^ >a-7l CRC ^5^^71(600)^ ^7l CRC 71(600)5. ^^71 

H* <>l-§-^><^ ^7] CRC -^J^^tb^. ^7] CRC ^5^^ ^f^^o)] cl]sflAl^ ^V7l £ 3^ ^'^^ 

^^*>i=1-. ^7l CRC ^3^^71(600)^ -^7] A^^^^ CRC ^7] ^iiajH ^<^1 ^7>^><^ # 

^7] CRC ^S^^7l(600)S-?-Bl o]^ ^:£7l(610)S- 

^11^ -^J:7l(600)^ 'y^^ ol^tijES.^ a.^§j.^l.al ^^sj- ^^g** ^ 

^Sl- ^^1:^ ^^-^(620)^ 'a^^^. -^^7] ^^^(620)^ ^^1"* 
afl^ ^J>^£«^1 i^ll^^l-'^l ^71 ^S^^ ^S«c}-^-^S^ QPSK, 8PSK, 16QAM, 

64QAM f-o] ^^fltbcf. ^^^^m wlH ^7l z|zl-o^ ^swj->b]l:oll cfl-§-^]-<^ 

^51^ ^1=1-. ^1-71 QPSK €3i «o^^^ 2W1H5 T^^^^i^, ^7] 8PSK^ 3^1 HS. Htb 
16QAM 4til:g.S ^^^Sjo^. 64QAM 6«lHS T^^^^cf. ^^^(620) 

/^ig^ 4=^ 7fl^ :£ 6<^M-1^ ^7] ^3:^^ 

^'a^^l N 71]^ #^ ^J'i^ 5^^. ^>^a ^5^^71(630)^ ^>^a ^l€:i(Mi 

vH^l Mn)l- ^7l :^'a:7l(640)«:^l^ ^7] ^7] ti}^3. ^J^^ 7] (530)S^b1 

^J^^^ o>^H Al€^(Ml)7> ^7] ^>a:7l(642)<^l^ ^7] 43^^ ^>ia 

-^J^^ 7K 530)3.-^ Ei p>^a Al^^(M2)7}- ^^7] (644)<>11^ 

^^34 >a-7l v}^3. >S^^7l(630)S--^Ei p>>^a Al^^(M3)7> '^^^S\v^, ^7] 

7l(646)«11^ ^7] ^7] n>^a ^5^^7l(630)S^Ei ^>^H ^l€^(Mn)7> «a 
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4>7l ^^7l-l-(640 646)^ ^y] -y^^ ^1-71 

^^^S-^l Ajig ^-a-^ T^^St!:^^. ^^7l(640)<Hl S^sll ^AV^ -yig^ IFFI-^(650) 

S. "a^SlJl, ^7] ^'y-7l(642)<^l ^'^:> IFFT-^(652)S- ^ 

y] ^<J:7l(644)<^l IFFT^(654)5- ^y] ^^y]ie46)^^] ^ 

«11 ^'i^ IFFI^(656)^ IFFI-f-»(650 i-fl;^l 656)S ^y] 

IFFlo] ^^S^cf. ^^1-71 IFFI7> ^y] ^2: ^^^^ 

PAPR ^ wljn >5d^-^(660)S. ^^^€4. ^7l PAPR :^]^ ^ wljii ^^^^(660)^ ^7] 
^ ^2: ^^il:^ PAPR^ Tjl^^l-o^ ^1-71 ^1^^ N 7fl2l PAPR ^ 7V^> PAPR^ ^7] 

^'i^ <d^*H ^^7lS- ^^t!:^-. 

4. <^1^} ^7] £. 7^ ^-a^S. ^y] OFDM ^Ai7i T^S^Hl '^^<=>}^^. ^y] ^ 6 

^ ^^7lS^Bl ^A] Ai^^ FFT-^(700)S ^y] FFI-^(700)S ^oM 

FFI 3i->§o] ^^^cf. ^7] FFm;^*^! ^3:^ ^^>jO:7ll-(720 

vfl^l 726)-i-S- ^d^^cf. ^l-^a. ^5^^7l(710)^^Bi A-^s ^^^<el 4t"71]^ p>>i 

a. ^1-71 ^^A>7l*(720 vfl^l 726)S ^^7] ^^^1-71(720)011^ ^V7l FFT 

Ai^sq- ^V7l n>i^i3. -^5^^71(710) s^B] A^A^^ D>>ia Ai^^(Mi)oi <y^£lji, ^7] ^^^y] 

(722)011^ ^y] FFT ^ssq- ^7l P>>ia. ^5^^7l(710)S.-^E-l ^5^^^ ^^V^H Al^>i(M2)7> 

lE^ ^y] '^^AV7i(724)ofl^ ^V7l FFT ^^S^ ^7] n>>iH ^5-^^ 7] (710)5.-^ ^S^^^ 
t'T-^a Al^i(M3)7l- <^3^5lT3^, ^7l ^ ^^7] (766) oil ^ ^y] FFT ^SliZl- ^^7] v}^^3. ^S^^71 
(710)S.^Bl A^Aj^ T^i-^a. Al^i(Mn)<^l 'a^^^. '^■71 '^^^y]^i720 ^:^] 726)S. 
^>7l FFT ^Jll:^ ^1-71 S^^^ p>ia Al^>,-i:(Ml ifl^l Mn)#<^l ^Itfl ^^AV^cf. 
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<68> ^7] ^Si^^mo i^^l 736)^ ^^^cf 

. ^1-71 ^^^#(730 736)^ ^7] £ 6^ ^S^S] ^1-71 nflcsg ^^^l-H^ ^7] 

«<}-^°l QPSK^ ^>7] 4s ^^^S. ^>7l QPSK ^l-§-^>^, ^1-71 «j-^<^l 8PSR^ 

^7] 42: >^j-7l 8PSK ^V-g-tb^q-. z]- 42:^l-(730 ^fl^l 736)<^1 

4^0] ^^£|oi^ o]^ ^ i^fl-S-sl^ ^s.7]^mo 746)s. 

^7] 4^7l#(740 i^^l 746)S. ^^1-^ 4^2)- 

7l ^fl^ 4^7ll:(740 vflxl 746)51 ^-JiS)- ^^-71 ^fl^ -^3171 (610)^^ «^^<>ll S] 

n -^-71 ^fl^ 4^7l#(740 746)<^1 ^Sfl oi^-^^o] >^7l o]^ Alj: 

-i-^ zl- tfl-§-^V^ CRC ^A]-7l-i-(750 ^7]756)S. ^7] CRC ^A>7ll:(750 ^fl^l 756)^ 

^1-71 £ 6^1 CRC ^3^^71(600) 5^1- ^^tb ^SS. o]^61;?^ o^c^-. SEtb CRC ^A>7ll-(750 
^fl^l 755)^ ^7l CRC 71(600)^ ^S^^ ^^^^^ ^>^^^ 0^ ^o]^ ^j-^^ 

^1^^}^ ^^^>tf. ^ CRC ^^>7l«-(750 ^^1 756)^ ^^-^^1 i^^V*^ 4=|HB 

22\. wHb]-^ fes]^ ^^V^^S. ^^ttT^. <^1^> ^^7] CRC ^^>7l#(750 756)^ ^ 

2)-^ ^71 S. 5^ CRC ^A>7ll-(450 vfl^^l 456)31- -§-<a^l-4. ^^7] CRC ^A>7ll:(750 xfl^l 756) 
^ ^71 4^HH efl^liE-11-(300 tfl^l 306)<^1 ^1^^-9.5. ^^-^V -^-71 ^fl^ 4:il7ll- 

(740 746)^ #^ <^1^ ^^1- ^i^7l(760)S ^^W. ^l-7l ^^71(760)^ ^7] CRC ^ 
^>7l*(750 vfl^l 756)S.^B^ 4=|HB ^ll^l^iBl ^1:^ ^^}^^. ^7l 2l1 

^^o] 2.^ O'^lS.S. ^^7V ^^^^ ^7] 41 ell 

^l>iEi ^1-^ 1^ ^^^}JL 9XS.E.S. ^^7} ^^mSX^^ 91^^}7]] t^S^-^i ^7] 
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71(760)^ ^71 CRC ^^}7]^i750 756)S.^B\ ^^ wjH^ # ^7] efl^l^ 

16H1H ^ CRC ^A>1- P>^]^ 4WlB« ^l^qt!: 12^1 H7> ^7] ^^^tilMS. ^^ti-^l-. 
d^3. ^5^^7l(630)^^E^ ^}^3. ^l€:i<y-a- t ^^1 €^1-. 

<69> 3 -i^l 

<70> 8^ ^ '^^<^1 !!)-€■ ^ OFDM ^Ai7io^ ^Si^ £^1 

Si 8^ ^^7lo11 cfl-§-£)^ ^^7lS] ^2:^ ^7] S. 49\- ^^^>4. ^7] 4<^1^ P>i3 ^5 

>^^7l(410)<^lAi ^S^^^ 4^3. Al^>i(Ml)«:>ll tfltb PAPRo] 7>^ 2)-^ ^^i=VJ1 ^V^-^M", 

:£ sofl^i^ ^^7] D>>ia ^5^^7i(4io)<^lAi i3>>^a ^1€^(M2)<h1 rfltt ^7] papr<^1 

71-^j. ^^^^ 7M^T^. rcl-ej-Al ^1-71 Df^ia. ^5>^^7l(410)<>ll ^^^^^ 

3. A1^>:(M2)<^1 Sl^fl P>>iH^ 4^^^:5171- ^^^cf. o]^ ^7] S. ^}d^3. >^3>^^ 7] (410)<H1 
^S^^^ ^7] ^}^3. Al^^i (>giHlH+CRC)* i^^l 7]^-^v]^. 

<7i> ^HalB+CRC = 1010001101101101 



<72> 


Ml = 


1 


0 


0 


10 0 1 


1 0 


1 


1 1 


0 


0 


0 


1 


<73> 


M2 = 


0 


1 


0 


110 0 


0 1 


0 


1 0 


0 


1 


1 


1 


<74> 


M3 = 


1 


0 


1 


10 0 0 


1 0 


1 


0 0 


1 


0 


1 


1 


<75> 


Mn = 


0 


1 


0 


110 1 


0 0 


1 


0 1 


1 


1 


0 


1 
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<76> Ol^l- ^1-7] i 82] ^^^.S. ^7] OFDM ^^7]^ ^^o\] ^7] ^ 49] ^ 

^7]S.^^ ^Jlfe FFT^(800)S. "y^^tq-. ^7] FFT^CSOO)^ 

^ ^7] FFT 5^1-^^ ^19^ ^, ^S^(810)S. SJ^^c]-. ^71 4^-^(810)^ ^7] H 4^ ^ 

S«-(440 446)^ Dfl^ ^^^iSf i^fl^ 7>;^lJl 

D^, Dfl^ S^efl ^7] ^^^V^ Ai^^ ^^^cf. ^, >^l-7l 4 

S 1}-^^ >a-7l ^«fl ^7] 2. 42] QPSK-y ^-f '^71 

^^^S. ^7] QPSK ^1-§-^>T^, ^7] yj-^o] 8PSK<?1 ^-f ^71 42: «J-^J£ '^>7l 

8PSK yj--^^ ^V-g-W. ^7] 4^ ^^^^ ^^^^ ^7] A]^^ 32alH2l 2^S. 

^^^^4. ^7] 4S 32]-^ O] ^7] 2^ ^11^ 4J:7l (820)5- ^7] ^11^ 

4^7l(820)S. ^7l o]^ Al:£^ 4:^^ ^^^tq-. ^71 4Jl7l(820)^ 4 

Jl^ ^7] ^^21-71(430 tfl^l 436)2] -^^sl- «^<^oil 2]^ ^^^4. ^fl^ 4 

J:7l (820)^^1 4Jl€ ^J:^ ^1-71 7>^7ll-(840, 870)5. ^^^€4. ^J-71 7>>a:7l§(840 , 870) 
5. ^S.^ 4^^ ^4. 

<77> (^^wlB+CRC) ®M2 = 1111101111001010 

<78> Pi-^ia. ^^^^71(830)^ 4^7fl2i 4>ia ^l€i ^>H-2] a]^^* ^J^^tt^. ^ ^^<^1 

^7] 7fl2l 4^3. ^ ^>iH Al€^(Ml)* ^S-^^tlr^i 7>^t!:Cl-. ^7] 

3. ^3^^71(830)5.^^1 4^a Al^>,(Ml)^ ^>7l 7><4-7l (840)5 ^^7] 

7l-'il-7l(840)^ 4:^3. Al^^(Ml)4 ^71 ^fl^ 4^7] (820)5.-^ <a^^ Hi 

B'iS tifl4^ 7>>a:^ ^*3t}:^-. ^1-71 7>^V7l(840)<^l 4^fl ^^7] tiil4^ 7V^ol ^sSslo]^ ^ 
^ 4^4 

<79> ((^:a.4H+CRC)^2)^i) = 0110100010111011 
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<80> ^1-71 7}^7]mO)^]^^ WflBl-^ 7l-^ol ^^5]c>l^ 2^ ^S.^ CRC ^^>7l(850)^ ^ S 

^. ^7] CRC 71(850)^ £ 4^ CRC ^5^^71(400)5:1- ^^^tt ^2:^ <^1^<H:^ 9X^. 
7] CRC ^>^>7l(850)^ ^7] CRC 71(400)^ ^S^^ ^^^^^ ^>n^^^ 0* ^<=>] 

^ ^^^"^y ^]^^}^ ^'U^^. ^ CRC ^^>7l(850)^ cfl^H 41 

^1- aflBl-^ ^S]^ ^^1-^ o.^ ^«Jt!:4. ol^V ^V7l CRC ^^>7l(850)2^ ^7\ £ 

5^ CRC ^A>7l-i-(450 456)31)- ^^^m. ^^7] CRC ^A>7l(850)^ S^^^ ^7l 2^ 
cflth CRC ^A>» ^«Stti=l-. CRC ^^tb "0 1 0 O-'^^lt:!-. ^7l CRC ^^># 

^^7] CRC ^^>7l(850)^ ^^7] CRC ^^>^* ;^lc>l7l(860)S. ^7] ;^1ol7U860) 

^ (M1-HM2). (Ml-hMS), (MUM4)«^1 cfltb CRC ^^>iJ:^ x-1:^J-^>jl ^j^c]-. o] o>>,a ^3^^ 

7l(830)S.^E-l 13>>,H ^l€:i(M2)7> ^S-^^S)!^ >a-7l ^1<>| 71(860)^ (M2-FM1), (M2-H13), (M2+M4) 
•^1 i^tb CRC ^^\^%: ^i^^VJI ^cl-. ols> a 4'^1^-1 ^7\ (M1-I-M2). (M1-HM3), (Ml-l-M4)ofl 

cfl^ CRC ^^>^<^i '^'^m^. 

<8i> [5. 4] . 







CkC 


M1+M2 


1100101111010110 


0 10 0 


M1+M3 


0010001000111010 


0 0 11 


M1+M4 


1100100100101100 


10 0 1 



<82> ^>7l ;^H7l(860)^ ^1-71 ^7\ ^^^^ ^7] CRC ^ A>7l (850)S.-?-Bl <a ^ ^ 

^>7l 2^ ^SS^ CRC ^^>^^ tilJilt!-^. '%7\ 2^ CRC ^>^>^^ tiVfi]- 

^o] "0, 1, 0, 0"olt:|-. -Su^ ^7\ (M1+M2)<H1 i:flt]: CRC ^^>iJ: ^^1 "0. 1. 0, 0"<^li^. 

^7\ ^lcH7l(860)^ ^J-71 ^^7\9\ P>>ia ^J^^7l(410)7> t:'>^H Al€i(M2)l- ^3^^^H %A 
^^^^■S.<^ ^M^^^^^^^^ "a^^VTfl ^Cf. ^7l ;^H7l(860)^ -^71 P>^3 >S^^7l 
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(830)^ ^}^3. Al^>i(M2)» ^J^^^><^ 7}^7] (^870) ^S. ^ 

y] 71-^71(870)^ ^>7l ^11^ ^^7l(820)S-^Bl o^^^ ^V7l ^S. ^SLSi^ ^7] nf^^a ^5^^7l 
(830)3.^^1 ^S^^^ ^\di3. ^1€^(M2)1- 7>'a-^o.sAl ^7] ^>^7H1>H ^}-%-^ ^}^^3. 

^]^MM2m ^l7l*>7ll ^cf. >^i-7l t:'>^371- ;^l7l^ 16^1 H ^ CRC ^^># 4^1 H 

1- ;^ls>lt!r 12«1H7> ^7] ^^j^wlHS. -<d^W. 

<83> n>o^ ^7] ^^7l2l v}^^3. 7] UlO) ^^ ^}^3. '^^^^V'^ -^71 

SL p>>i53^1.o^ ^V7l ^^7lS- ^^*>^^^, ^7] CRC^AVyKSSO-^l Sl«fl ^71 CRC 

• ^^>^^ "0 0 0 0"^ 7>^l7ll m ^<^1T^. <^1 ^-f ^1-71 71(860) ^>7l ^^7HlAi v}^^3. 

^m^(Ml)^ nl->i^J^>c^ 4^^*>^^* ^^*>7ll ^cf. ^7] 71(860)^ ^7l P>^i 

3. ^3^^71(830)3- T^>>ia. Al^>i(Ml)fl- ^7] wflBl^ 71-^71 (870)-^S. <a^*>H^ ^1 

<^^^. 

[^^^ Jl3|-] 

<84> :^o] ^ OFDM ^1^^^<^1a-1 ^S.^ ^7M^S^ ^^^o] PAPR^ Jl^I- 

^o,S. :^^Al^ -^7l-:^^Sl ^^ol^^AS. ^Hfl 7l#ofl wlsfl t!:^^^ ^11^;^>^^ 
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11 

3.^n ^ ^^^^ till- ^^^i^i^ «o^'^<^i ^^^i. 

SJ^ is-^E^ B:i'el'a^l s^(crc) uIhi-* ^S^^^V^i, ^ 

7l CRC alHl-^ ^^-71 ^jaalHl:^ "i^ ^7>§H 

^s. ^}^^3. ^l€^-i-* ^S^i^}^, ^y] '^J^^^ ^>^3. 

^^^^ ^i-iv^Vai. >a-7i ^3.^n ^^^^^ ^ 7pj- ^i-^ 

2] 
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, ^1-71 CRC tilEs-o)] ^ PV^i^aslo^ ^^HlB*^ 2^-^^ CRC ^^V* 

-^7] ^ p>^^j5lol ^J:e.HlBM 1* ^ ^7l CRC ^^Hl <Hle-l7l- 

CRC H1H*# ;^l7i^>c:^ ^^^^ S.^-^^ ^^^S. ^7] 

3] 

3.^n tfl ^^^^ til* ^^^1^1^ ^j-^iofl 

-^M ^-a-tilH^^sl IS-^B^ Ai-oi^i^ ejia^^l s:^(CRC) HlH*^ ^J^^srl-ji, ^ 
71 -^^-^^^ CRC wlH-i-^ ^7] <^^^ ^tialH*5^ ^1<^1 -^7HH CRC ^5^^7l5q-, 

^s. i^>^3. -^m^i^* ^5^^*>:n., ^^A^^ ^>^c^ 

a]*^ 7flA>^>Jl, ^>7l Tll^ibt!: ^3.^n ^ ^5-^^ til* ^ 71-^ ^ofl 
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^ in 711- ^ol£ i^^^ ^^^S. >a-7l ^^1. 



^^7lS-^E^ ^ Jl^ ^el<^l ^^o\] S]^ ^^£l^ ^iH^Sl-^^^cl-f^ «o^^<^l ^-€r ^ 
1* T^^^^V^ oi:g.:f-AlAl>,Eflo^ ^^7HlAi ^1-71 ^^^^ ^S^Bi ^^^tilHl:^ ^ 

^7] >a^l-2l ^ofl Cfltfl Jl^ ^elofl ^^^>J1, ^7l JL^ ^^oll Bltt 

>a-7l ^ c>>,^jsl<>| ^^^tilH#^ zl-zl-^ JL-B-Sl CRC 5L^*>31, 

^7l CRC tilHl-ofl -^71 ^ p>>i7j£lc>l ^J-a.tilH*5l ^-i- zl-zl-oi CRC ^a>» 

^^S^V^ CRC ^^>-?-«-4, 

^ P>>i^JS)ci1 ^liWlH*^ ^-i- ^ ^71 CRC ^A>611 o^^fl oll5l7> 

CRC wlH** ^l7l^>o^ #^^>^ ^^7l# ^o]S. if-^^ ^^-^^ ^7] ^^1. 
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« 

^ ^^^^ til* :?}-iAl7l^ «J-^oil o;[<^lAi, 

^^wlHM e^^^^l S^(CRC) HlH*^ ^5^^^>iL, ^> 

7l A^^j^ CRC tilH-i:* ;^^^y|-es.o^ <go^ ^ofl «-7>^H #^^>^ ^^j^. 

>^:£ ^^o^ n>i,3 A]^>hl-^ ^3^^*>^, ^7] AjAj^ 

pl-:ii^jol ol^o^^ 4^o^ :^^^M]^^o^ z^-z^^ -^^tl: ^S.^- %<^] ^ 

^ ^^^^ ^i^v^v^. ^3.^^ cfl till- ^ 7Hj- 3]-^ 

3.^n ^^^^ ti]!- ^^Al^lfe iJ-^oil o;tolAi, 

-^■71 ^iti]H*Sl l^-^B] Al-ol^i4 S^(CRC) tilH#* ^5^^*V^, ^ 

7] ^5^^^ CRC tilH-i-^ -^1-71 ;^^itilH#^ ^oii :^7Hl-oi 4. 
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^7] CRC WlB«c>l a-7>^ ^^:awlES.o^ ^o. ^^].o^^ -a^Sj. ^ofl ^fli^ 

^^^^ T3>^3. Al^^s-^ ^S^^^VJI, ^7] ^i^^^ p>>i^H Al^i 

5;t<>11 tfl-§-^>^ ^71 
7] 

5L^^ cfl ^^^^ ^^i^l^l^ ^^lofl ^^^i. 

^7l ^^-^.tilHlr^l <iS.-^Ei ^}o]^^ ^^^^] ^^CCRO alni:^ ^5^^^>:a. ^1- 

71 CRC ^7] ^iiwlHlrSl ^ofl «-7>*H #^^>^ CRC ^5^^715^-, 

^7} >-J>^^tb ^}^3. z^-zl-^ >^7l CRC HlH€-ol «-7>^ ^^wlH 

^ofl 7l-A>3:>^ 7>^>7l*32|., 
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#ofl o^«fl ^fl^ ^sj^>^ ^fli^ ^^711-31)-, 

cfl Jg^^^ wll-^ 5^1<:]:*>i, ^J-71 n^TiV nfl ^^^^ til* ^ 7>^J- 
f-^ ^^^S- 



^Ais:>ji;^> ^rV^ ^^:a.tilH^^ ^ Jl^ ^el<Hl ^^^^^^^^ 

^y] ^:a-WlE*sl IS-^b] a>o1^^ el^a^^l s:b(CRC) wlHl-^ ^l^^^>:a, 

7] CRC tilHl-i- ^^M-Vi]^^^ ^<H1 -?-7HH #^^1-^ CRC ^^^^^71^1-, 

^>7] CRC og^ ^jjawlHlrS] ^^V^.^^ ^-efl ^fl^ 
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^^71 ^S^^^ ^}^3. Al^^* 2^^^ ^7] ^^^^ <i<^l i^>^^J*V^ 

^<^1 '^-i-^m ^^^>fe 3X]a^^ cfl ^^^^ til Tll^V ^ tiliii ^1^711- 

^^^^ 
[^^■^J- 91 

^^^>^ <^l-^-i->aAi>.e^oi ^Ai7ioi]Ai ^7] ^^^^ '^s.^^ ^^:a.wlH#2i ^ 

^7l ^^^^ <ioll i:fl«|] ol^ ^elofl ^^4r ^^*>J1. ^7l :[L^ ^B^oll ^^oll 

^fl^ ^^m^ ^^4, 
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